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consider a general class of, so-called forgetful, neural nets in which pattern learning takes place by a local 
iterative scheme, and we present a domain-theoretic framework for the distribution of synaptic couplings in 
these networks using the action of an iterated function system on a probabilistic power domain. We then 
obtain algorithms to compute the decay of the embedding strength of the stored patterns. 
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We define a powerful type inference mechanism with application to object-oriented programming. The 
types inferred are recursively constrained types, types that come with a system of constraints. These types 
may be viewed as generalizations of recursive types and F-bounded polymorphic types, the forms of type 
that are necessary to properly encode object typings. The base language we study, I-Soop, incorporates 
state and records, the two features critical to encode objects in a non-object-oriented language. Soundness 
and completeness of the type inference algorithm are established by operational means. Our method for 
establishing these properties is somewhat novel. We illustrate how the algorithm may be fruitfully applied to 
infer types of object-oriented programs. 
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The equational properties of the iteration operation in Lawvere theories are captured by the notion of 
iteration theories axiomatized by the Conway identities together with a complicated equation scheme, the 
“commutative identity”. The first result of the paper shows that the commutative identity is implied by the 
Conway identities and the Scott induction principle formulated to involve only equations. Since the Scott 
induction principle holds in free iteration theories, we obtain a relatively simple first order axiomatization of 
the equational properties of iteration theories. We show, by means of an example that a simplified version of 
the Scott induction principle does not suffice for this purpose: There exists a Conway theory satisfying the 
scalar Scott induction principle which is not an iteration theory. A second example shows that there exists an 
iteration theory satisfying the scalar version of the Scott induction principle in which the general form fails. 
Finally, an example is included to verify the expected fact that there exists an iteration theory violating the 
scalar Scott induction principle. Interestingly, two of these examples are ordered theories in which the iteration 
operation is defined via least pre-fixed points. 
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This paper continues the study of the general theory, begun in earlier work of the authors, of semantic 
domains based on the notion of a symmetrically compact V-continuity space, where V is a value quantale. 
It was previously shown that this theory naturally includes the traditional examples of domains of cpo’s 
and metric spaces, is closed under the key type forming operations needed in denotational semantics, and 
provides new examples which may be suitable for modeling language constructs that occur in concurrent and 
probabilistic programming. Here it is shown that V-Dom supports a rich theory of fixed points for morphisms 
and has solutions to a wide class of reflexive domain equations. 
